Abbreviations used in this paper: CT = computerized tomography; 3D = three-dimensional.
FIG. 1. Axial (upper)
and coronal (lower) bone window CT scans demonstrating extremely thickened calvaria, skull base bone structures, and steeply elevated stenotic optic canal (arrows). cribra orbitalia, which is a sieve-like appearance of the orbital roof (Fig. 2) . Magnetic resonance images were nondiagnostic, exhibiting no thickened cranial bone. Other x-ray films of the spine, pelvis, and extremities demonstrated hyperostosis.
On hematological examination, slightly normocytic normochromic anemia (red blood cells, 3.5 ϫ 10 12 /L; hemoglobin, 10 g/dl; hematocrit, 32.2%; mean corpuscular volume, 92 fl; mean corpuscular hemoglobin, 28.6 pg; and mean corpuscular hemoglobin concentration, 31.1 g/dl) was observed, and the reticulocyte count (13.1%) was significantly increased. Total bilirubin (5.7 mg/dl), indirect bilirubin (5.1 mg/dl), lactic dehydrogenase (263 IU/L), and alkaline phosphatase (684 IU/L) were elevated. These laboratory data strongly indicated the prominent acceleration of hematopoiesis. Fibrous dysplasia, Paget disease, and certain other osteoplastic neoplastic diseases were considered as the differential diagnoses.
Treatment. The patient underwent left optic canal decompression through an extradural frontotemporal craniotomy. Macroscopically, the patient's skull and orbital roof appeared to be extremely thick but very fragile. The cortical bone was very thin and transparent, and the hypertrophic bone marrow could be seen through it (Fig. 3 upper) . Note, however, that the degree of bleeding from the bone medulla was not excessive and was easily controlled by bone wax application. It was confirmed that the narrowed optic canal entrapped the optic nerve (Fig. 3 lower) . The roof and lateral wall of the optic canal were removed, and the optic nerve was successfully decompressed.
Histopathological findings demonstrated that the osseous change was simple hypertrophic bone marrow with hypercellularity due to increased erythroblasts. No abnormality of bone structure and no abnormal cells were observed (Fig. 4) .
Postoperative Course. Two months after the operation, visual acuity in the patient improved to 0.5. Six months after surgery on the left side, the same surgical decompression was performed on the right side, and visual acuity improved. 
Discussion
Entrapment neuropathy due to an osseous structure is a very common occurrence in spinal diseases, including spinal canal stenosis and foraminal stenosis caused by osteophytic spur formation. Note, however, that it is very unusual for such entrapment neuropathy to occur in association with calvarial hyperostosis. Osteoplastic disorders, such as Paget disease and fibrous dysplasia, may cause cranial nerve entrapment neuropathy. It is well known that fibrous dysplasia occasionally causes visual disturbance due to optic nerve entrapment. Indeed, in our case, fibrous dysplasia was the most probable differential diagnosis. Nevertheless, the radiological findings in this case were not always compatible with those of typical fibrous dysplasia in which the unilateral sphenoid bone is involved and its osseous hypertrophic lesion is usually regional. 4 Moreover, results of the pathological examination of the surgical specimen revealed that the hyperostotic reactive change was not the fibrous dysplasia but the reactive hyperplasia of the bone marrow and the thinning of the cortex.
It is a well-recognized fact that anemia during childhood is related to the cause of hyperostosis of the skull. Thus far, however, no author has reported that entrapment neuropathy of the cranial nerve due to reactive hyperostosis is associated with congenital anemia. In the patient in our case, the bilateral auditory canals were also stenotic, and so far only a mild hearing disturbance has been detected. Other cranial foramina were generally observed to be stenotic without any sign of entrapment neuropathy.
Severe thinning of the cortex of the calvaria was also observed during surgery. In addition, we noted extreme thinning of the cortex of the orbital roof. In anthropological studies, it has occasionally been reported that the porotic hyperostotic change of the calvaria is caused by chronic anemias, such as sickle cell disease. In particular, the sievelike appearance of the orbital roof observed in the present case is referred to as "cribra orbitalia." 2 The secondary hyperplasia of the bone marrow and the reciprocal thinning of the cortex are believed to induce this unique change in the orbital roof. These bone changes are estimated to be an important indicator of health and nutritional conditions, especially anemia, 5 and many authors have investigated the social health status associated with these changes in various eras and locations. 3, 6 The 3D CT scanning studies obtained in the patient in our study indicated cribra orbitalia, results similar to the 3D CT findings in the historic skull reported on by Exner, et al. 
Conclusions
In summary, this study is the first report of a case of symptomatic optic canal stenosis which exhibited hereditary hemolytic anemia with cribra orbitalia. So far, the patient in this case has shown no obvious neurological symptoms caused by the other cranial nerves, despite the fact that the other cranial nerve canals demonstrated severe narrowing (for example, internal auditory meatus) on CT scans. It is conceivable that in the near future, we will have to consider the necessity of decompressing the other cranial nerves.
